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cobs. To the Western Laboratory was assigned fruits, vegetables, white pota-
tocs, wheat, and alfalfa. The southern Laboratory will work on cotton, pea-
nuts, and swect potatocs. To the Eastern Laboratory was assigned apples, to-
bacco, milk, white potatocs, vegetables, and animal fats,

This is a formidable and disturbing list. It includes all that we smoke,

_almost all that we cat, and a good deal of what we weat.

You want to discuss apples this aftcrnoon, and so do I, because apples
arc one of my own primary concerns in the Eastcrn Laboratory.

Onc unique thing about apples is that while there is a big concentration
of orchards in the castern states and another in the northwest, they are grown
in commercial quantitics in almost cvery state in the Union. The question
naturally arosc as to which laboratory the work on apples should be assigned.
The varictics grown in the East differ somewhat from those grown in the
West. Most of the apple products, such as cider, vinegar, and pectin, are made
in the East. All things considered, it was deemed best to work on apples in
both the Western and Eastern Laboratorics. It really doesn’t make very much
diffcrence, since the results of any laboratory will be available for everyone,

There is already a great varicty of products scrving as outlets for, cull
and surplus apples but their production has not kept pace with recent devel-
opments. As carly as 1908, the Department of Agriculture published results
of experiments on the preparation of unfermented apple juice. This referred
mainly to putting up cider in barrels, but the cider barrel has disappeared
along with the cracker barrel. Modern living necessitates modern packaging,
Apple juice:must be dressed like its relatives—tomato, citrus, and pineapple
juice. If apple juice can be processed to retain indefinitely the flavor of swect
cider a few days from the press, its popularity will be extended from the few
months in the fall when good cider is available through the summer months
when a thirst-quenching fruit drink is greatly desired.

Mcthods of concentrating apple juice with recovery of the flavoring con-
stituents have been developed in the laboratory, but they have not received
commercial adoption because of certain difficultics in opcration. Pilot plant
scale cxperiments are necessary to iron out the kinks and design smoothly
operating cquipment. The Yearbook for 1912 describes a method of con-
centrating cider by freezing out the water as ice. One difficulty encountered
was the high viscosity of concentrated juices at low temperatures due to the
pectin content and the consequent loss of juice in the discarded ice. Methods
of rcmoving the pectin by enzyme treatment should aid in overcoming this
difficulty and the design of suitable cquipment might render the process com-
mercially feasible.

When the acidity of concentrated apple juice is partially neutralized, a
table sirup with an apple flavor is obtained. Unfortunatcly, present methods
producc a dark, cloudy, and unattractive product and may cven impair the

taste. A wide market might be developed for a table sirup with a good apple
flavor.

Apple sauce has been used in bread making to produce a quicker fer-
mentation and to prevent ropiness in the dough and to delay staling in the
loaf. Certain dried apple sauce products offer possibilitics of producing low
cost products in convenient form which might extend such a use.

Many bakeries prefer to have apples for pies prepared at a central loca-
tion where advantages can be had of machinery and proper selection of varie-
ties and grade. Were it not for the darkening and toughening which apple
slices undergo during storage in a frozen condition they might be efficiently
prepared, stored, and distributed in this condition, with better standardization
of the product in convenient form and with the availability of the waste for
by-product manufacture.

The first work in this country directing attention to pectin in apple
pomace was carricd out in the Burcau of Chemistry and published as Bulletin
No. 94 in 1905. It was not until after the World War that commercial manu-
facture was undertaken, Present pectin plants have capacities much larger
than that at which they now operate. The chicf single outlet is pectin for jelly
and jam manufacture although other uses have becn suggested and tried such
as that of an emulsifier or gum in flavoring and pharmaceutical preparations,
in medicine, in dairy, confectionary, and bakery products, in plastics, in sizing
textiles and in quenching stcel. Uses might be extended by investigating out-
lets where jellying properties, and purity for food uscs, are not important. This
would permit manufacture at a lower cost and greatly broaden the ficld of
application. Uses for derivatives of pectin such as polygalacturonic acid and
its salts might be found. Promising methods exist for the large scale manu-
facture of galacturonic acid from pectin should uses be found for this sub-
stance.

May I emphasize that in our work we will not stop at the test tube stage
of rescarch. Any findings in the laboratory that look at all promising will be
transferred to a pilot plant scale of operation. This is the invariable procedure
in industry when a new product is developed. The pilot plant equipment will
be large cnough to make a study of the probable type of equipment required,
the materials of construction, and the behavior of the product in large bulk.
Enough of the product will be made so that a thorough study of its usefulness
and marketability can be made. To quote the old maxim: “Make your mistakes
in a small plant, and your profits in a big plant.”

May I further emphasize that we welcome suggestions and ideas from
apple growers and apple processors. The above are our ideas at present. We
certainly expect to have more.ideas as our work progresses, and as we make
contact with the apple industry.




